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(54) Bicycle hub 

(57) A bicycle hub includes a hub axle (20), a hub 
body (22) and a sprocket support member (24). The hub 
axle (20) has a first and second portions (30, 32) releas- 
ably coupled together. The hub body (22) has an outer 
tubular portion (50), a first engagement portion coupled 
to the outertubular portion (50) and an Interior passage- 
way. The first portion (30) of the hub axle (20) is rotatably 
supported in the interior passageway. The first engage- 
ment portion is formed with a first meshing surface. The 
sprocket support member (24) is mounted on the sec- 
ond portion (32) of the hub axle (20) and has a second 
engagement portion formed with a second meshing sur- 
face non-rotatably engaged with the first meshing sur- 
face. The first and second meshing surfaces are so di- 
mensioned to overlap to prevent axial separation with- 
out relative rotation occouring between the first and sec- 
ond engagement portions. 



FIG. 2 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention s 

[0001] This invention generally relates to a bicycle 
hub with a detachable freewheel. More specifically, the 
present invention relates a bicycle hub with a tight con- 
nection ratchet between the hub body and sprocket sup- io 
port member, which allows separation of the hub body 
from the sprocket support member. 

2. Background Information 

15 

[0002] Bicycling is becoming an increasingly popular 
form of recreation as well as a means of transportation. 
Moreover, bicycling has become a very popular compet- 
itive sport. Whether the bicycle is used for recreation, 
transportation or competition, the bicycle industry is 
constantly improving their components. One particular 
component of the bicycle which has been extensively 
red signed over the past years Is the freewheel of the 
rear bicycle hub. 

[0003] Specifically, most bicycles have several 25 
spe ds. One popular fomn of drive train for a bicycle in- 
cludes utilizing a plurality of sprockets that are mounted 
on the hub of the rear bicycle wheel. During pedaling, 
the bicycle chain engages one of the rear sprockets to 
rotate the rear wheel. When bicycle rider stops pedaling, 30 
the rear wheel should be able to continue to rotate while 
the sprockets remain stationary. Accordingly, the rear 
hub is provided with a freewheel that has a one-way 
clutch. 

[0004] With an increased number of speeds provided 55 
by a derailleur of a bicycle today, a multi-step sprocket 
wheel unit for the rear wheel includes an Increased 
number of sprockets which is now five to seven. There 
are demands for a simplified mounting structure and 
easy mounting method. 40 
[0005] Freewheels used to transmit a driving force to 
the rear bicycle wheel In one rotation direction only are 
usually mounted on the rear hub of a bicycle. Free- 
wheels are used so that the bicycle can advance freely 
without any rotation of the pedals. Freewheels include 45 
boss type freewheels which are mounted on the boss of 
the rear hub by being screwed onto the rear hub, and 
freehub type freewheels which are fastened to the rear 
hub as integral parts of the rear hub. Both types of free- 
wheels are equipped with an outer tubular part, an Inner so 
tubular part which Is installed radially inwardly of the out- 
er tubular part so that the inner tubular part is free to 
rotate relative to the outer cylinder part, and a one-way 
clutch which Is installed between the outer tubular part 
and inner tubular part for transmitting the driving force ss 
from the outer tubular part to the inner tubular part in 
one rotational direction only. The outer tubular part has 
a plurality of gears mounted thereon, while the Inner tu- 
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bular part is usually mounted on the rear hub of the bi- 
cycle. . . ^ 
[0006] Splines are formed between the sprocket 
wheels and boss to prohibit relative rotation therebe- 
tween positively. Since this unit is used for the rear 
wheel of a bicycle, drive must be transmitted between 
the rear wheel axle and boss through a one-way mech- 
anism. For this purpose, the boss is formed as an outer 
race of a one-way clutch, and the one-way clutch and 
inner race are disposed on an inner periphery of the 
boss. 

[0007] As the number of rear gears or sprockets have 
increased over the years, the freewheel has become 
larger and heavier. Moreover, with the Increased 
number of years or sprockets, a wider range of torque 
is being applied from the sprockets to the freewheel, 
[0008] In view of the above, there exists a need for a 
bicycle hub with a detachable freewheel which over- 
comes the above mentioned problems In the prior art. 
This invention addresses this need in the prior art as 
well as other needs, which will become apparent to 
those skilled in the art from this disclosure. 

SUMMARY OF THE INVENTION 

[0009] One object of the present invention is to pro- 
vide a bicycle hub with a tight connection ratchet that 
has a simplified structure. 

[0010] Another object of the present invention is to 
provide a bicycle hub with a tight connection ratchet that 
allows simplified mounting. 

[0011] Another object of the present invention is to 
provide a bicycle hub with a tight connection ratchet for 
detaching a hub body from a sprocket support member 
that is relatively simple and Inexpensive to manufacture 
and assemble. 

[0012] The foregoing objects can basically be at- 
tained by providing a bicycle hub, comprising a hub axle, 
a hub body and a sprocket support member. The hub 
axle has a first portion and a second portion reieasably 
coupled to the first portion. The hub body has an outer 
tubular portion, a first engagement portion coupled to 
the outer tubular portion and an interior passageway. 
The first portion of the hub axle is rotatably supported 
In the interior passageway. The first engagement portion 
Is formed with a first meshing surface. The sprocket sup- 
port member is mounted on the second portion of the 
hub axle and has a second engagement portion formed 
with a second meshing surface non-rotatably engaged 
with the first meshing surface. The first and second 
meshing surfaces are so dimensioned to overlap to pre- 
vent axial separation without relative rotation occurring 
between the first and second engagement portions. 
[0013] These and other objects, features, aspects 
and advantages of the present invention will become ap- 
parent to those skilled in the art from the following de- 
tailed d scriptlon. which, taken in conjunction with the 
annexed drawings, discloses a prefen-ed embodiment 
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of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 4] Referring now to the attached drawings which s 
form a part of this original disclosure: 

Figure 1 is a side elevational view of a conventional 
bicycle with a rear hub In accordance with the 

present invention; io 
Figure 2 is an enlarged, partially exploded perspec- 
tive view of the rear bicycle hub illustrated in Figure 
1; 

Figure 3 is an enlarged, partially exploded, partial 
reverse perspective view of the hub illustrated In is 
Figure 2 with portions broken away to show the 
sprocket support member and engagement mem- 
ber prior to complete engagement; 
Figure 1 3 Is an enlarged, partial reverse perspec- 
tive view of portions of the rear hub illustrated in Fig- 
ures 2 and 3, with portions broken away to show 
engagement of the sprocket support member with 
the engagement member; 

Figure 5 is an enlarged, partial cross-sectional view 
of the assembled rear hub illustrated in Figures 1 -4; 25 
Figure 6 is a partial cross-sectional view of the rear 
hub illustrated in Figures 1-5 with the sprocket sup- 
port member detached from the hub body; 
Figure 7 is an enlarged, partial cross-sectional view 
of the sprocket support member Illustrated in Fig- 3o 
ures 2-6; 

Figure 8 Is an end elevational view of the sprocket 
support member Illustrated In Figure 7; 
Figure 9 is an opposite end elevational view of the 
sprocket support member Illustrated in Figures 7 35 

and 8; 

Figure 10 is an enlarged, partial cross-sectional 

view of the engagement member of the hub body 

of the rear hub illustrated in Figures 2-6; 

Figure 11 is an end elevational view of the engage- 40 

ment member illustrated in Figure 10; 

Figure 12 is an opposite end elevational view of the 

engagement member illustrated in Figures 1 0 and 

11; 

Figure 13 is an enlarged, partial perspective view 
of the engagement member and sprocket support 
member illustrated in Figures 2-12 prior to engage- 
ment between the sprocket support member and 
the engagement member; 

Figure 1 4 is a diagrammatic cross-sectional view of 50 
the projections and recesses of the sprocket sup- 
port member and engagement member illustrated 
in Figure 13; 

Figure 1 5 is an enlarged, partial perspective view 

of the sprocket support member and engagement 55 

member Illustrated in Figures 2-12 showing an iri- 

termediate engag ment position; 

Figure 1 6 is a diagrammatic cross-sectional view of 



the projections and recesses of the sprocket sup- 
port member and engagement member illustrated 
in Figure 15; 

Figure 17 is an enlarged, partial perspective view 
of the sprocket support member and engagement 
member illustrated in Figures 2-12 showing an en- 
gaged position; 

Figure 1 8 Is a diagrammatic cross-sectional view of 
the projections and recesses of the sprocket sup- 
port member and engagement member illustrated 
in Figure 17; and 

Figure 19 is an enlarged, diagrammatic cross-sec- 
tional view of one projection of the sprocket support 
member and one recess of the engagement mem- 
ber prior to engagement with each other. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0015] Referring Initially to Figure 1, a bicycle 10 is 
illustrated with a rear hub in accordance with the present 
invention installed thereon as discussed below. Bicycle 
1 0 has a frame 1 2 with a front fork 1 3 movably coupled 
thereto and a rear fork 1 5 fixedly coupled thereto. A rear 
wheel 16 is rotatably coupled to rear fork 15 via a rear 
hub 18. A front wheel 14 is rotatably coupled to front fork 
13 via a front hub 17. A seat is adjustably coupled to 
frame 12 and a handlebar 11 is coupled to front fork 13 
for turning front wheel 14. A drive train 19 is coupled to 
frame 12 for propelling bicycle 10. Drive train 19 basi- 
cally includes a front set of sprockets 1 9a. a pair of crank 
arms 19b with pedals 19c, a drive chain 19d and.a set 
of rear sprockets 1 9e. Front sprockets 1 9a are rotatably 
coupled to frame 12 via a bottom bracket (not shown). 
Rear sprockets 1 9e are coupled to rear hub 1 8 of rear 
wheel 16 in a relatively conventional manner. 
[0016] Since the various components of bicycle 10 
are well known in the art, these parts will not be dis- 
cussed or illustrated in detail herein, except as they are 
modified in accordance with the present invention. More 
specifically, components of bicycle 10 will not be dis- 
cussed or illustrated herein, except as they relate to rear 
hub 18. Moreover, it will be apparent to those skilled in 
the art from this disclosure that various conventional bi- 
cycle parts such as brakes, derailleurs, additional 
sprockets, etc., which are not illustrated and/or dis- 
cussed herein, can be used in conjunction with the 
present invention. 

[0017] Referring now to Figures 2-6, rear hub 1 8 ba- 
sically includes a hub axle 20, a hub body 22, and a 
sprocket member 24. Hub axle 20 is rotatably supported 
within an interior passageway of hub body 22 and ex- 
tends axially from both ends of hub body 22. Hub body 
22 has an engagementmember28 (i.e. an engagement 
portion] coupled thereto. The engagement member is 
non-rotatably coupled to sprocket support member 24 
when rear hub 18 Is assembled. Hub axle 20 is prefer- 
ably fonned of two parts releasably coupled together so 
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hub body 22 can separated from sprocket support mem- 
ber 24. Engagement member 26 Is preferably coupled 
to hub body 22 via a one way clutch such that engage- 
ment member 26 Is freely rotatable relative to hub body 
26 in only one direction. Hub body 22 rotates with en- 
gagement member 26 when engagement member 26 Is 
rotated In the opposite direction. 
[0018] Hub body 22 Is preferably mounted on one part 
of hub axle 20 while sprocket support member 26 is pref- 
erably freely rotatably mounted on the other part of hub 
axle 20. The two parts of hub axle 20 are preferably 
threadedly coupled togetherto allow release of sprocket 
support member 24 from hub body 22 without removing 
sprocket support member 24 from rear fork 15. In the 
illustrated embodiment, the sprocket support member 
24, engagement member 26, and a one-way clutch 28 
forni parts of the freewheel. Of course, It will be apparent 
to those skilled in the art from this disclosure that the 
present Invention can be used with hubs that do not In- 
clude a one way clutch (I.e. freewheel) if needed andXor 
desired. Moreover, the term "sprocket support member" 
is used herein to refer to a portion of the hub that has at 
least one sprocket directly or indirectly supported ther- 
eon. 

[0019] Referring still to Figures 2-6, hub axle 20 basi- 
cally includes a first portion 30 and a second portion 32 
threadedly coupled to first portion 30 via a threaded con- 
nection. Preferably, first portion 30 is rotatably support- 
ed within an interior passageway of hub body 22 and 
sprocket support member 24 is mounted on second por- 
tion 32 of hub axle 20. Moreover, first portion 30 Is pref- 
erably threadedly coupled to second portion 32 such 
that first portion 30 can be separated from second por- 
tion 32. Preferably, hub axle 20 has a diameter large 
enough to provide enough strength for separable hub 
axle 20. 

[0020] First portion 30 of hub axle 20 is preferably an 
elongate cylindrical member formed of lightweight, rigid 
metallic material, such as cast aluminum, titanium, or 
steel. Of course, first portion 30 could be constructed of 
any suitable material as needed and/or desired. More- 
over, first portion 30 preferably has a substantially con- 
stant, circular cross-section. First portion 30 of hub axle 
20 basically includes a first end section 34. a second 
end section 36 axially spaced from first end section 34 
and a central section 38 extending between first end 
section 34 and second end section 36. 
[0021 ] First end section 34 is preferably provided with 
external clockwise threads for releasably coupling first 
portion 30 to second portion 32. Moreover, first end sec- 
tion 34 preferably has a retaining ring 31 releasably 
mounted thereon In a conventional manner adjacent 
central section 38. Retaining ring 31 is mounted on first 
portion 30 after first portion 30 is mounted within hub 
body 22 such that first portion 32 is retained within the 
Interior passageway of hub body. Retaining ring 31 Is 
preferably either an internally threaded ring member or 
a C-clamp. Of course, retaining ring 31 can have various 
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configurations as needed and/or desired. 
[0022] Second end section 36 is configured such that 
second end section 36 can be provided with a quick re- 
lease mechanism 37 coupled thereto In a conventional 
5 manner. Thus quick release mechanism 37 is used to 
couple one sId of the rear hub 1 8 to the rear fork 1 5 in 
a relatively conventional manner as discussed in more 
detail below. 

[0023] Central section 38 is a cylindrical rod-shaped 
10 section extending between first end section 34 and sec- 
- ond end section 36. Central section 38 of hub axle 20 is 
. sized and configured to be slidably and freely rotatably 
received within a portion of hub body 22 in a relatively 
conventional manner. 

15 [0024] Preferably second portion 32 of hub axle 20 Is 
a step-shaped cylindrical member having a varying 
cross-section for supporting freewheel 24, as best seen 
In Figures 5 and 6. Moreover, second portion 32 prefer- 
ably has a minimum diameter to provide adequate 

20 strength for separable hub axle 20 and is preferably 
formed of lightweight, rigid metallic material, such as 
cast aluminum, titanium, or steel. Of course, second 
portion 32 could be constructed of any suitable material 
as needed and/or desired. Second portion 32 basically 

25 includes a first end section 40, a second end section 42 
axially spaced from first end section 40, a central 
stepped section 44 extending between first end section 
40 and second end section 42 and a through bore 46 
extending through second portion 32, 

30 [0025] First end section 40 Is preferably provided with 
external threads for receiving a nut 41 . Nut 41 is thread- 
edly coupled to first end section 40 for coupling one side 
of rear hub 18 to rear fork 15 In a relatively conventional 
manner. Moreover, first end section 40 preferably has 

35 the smaller or minimum externa! diameter of second 
portion 32 and second end section 42 has the larger ex- 
ternal diameter of second portion 32. 
[0026] Second end section 42 has an external surface 
43 sized and configured such that sprocket support 

40 member 24 can be freely rotatably mounted thereon. 
More specifically, external surface 43 includes a pair of 
annular, curved bearing recesses configured to receive 
a plurality of bail bearings or spherical balls 45 in order 
to freely rotatably mount sprocket support member 24 

45 on second portion 32 of hub axle 20 In a conventional 
manner. 

[0027] Through bore 46 basically Includes an end 
section 47a, a threaded section 47b and a cylindrical 
center section 47c extending between end section 47a 

50 and threaded section 47b. End section 47a of through 
bore 46 is located within first end section 40 and prefer- 
ably has a hexagonal cross-section for non-rotatably re- 
ceiving conventional hexagonal wrench. Thus, second 
portion 32 of hub axle 20 can be prevented from rotating 

55 by Inserting a hexagonal wrench into end section 47a. 
Threaded section 47b is locat d within second end sec- 
tion 42 of second portion 32 of hub axle 20. Threaded 
section 47b is sized and configured to threadedly re- 
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ceive threaded first end section 34 of first portion 30 
such that first and second portions 30 and 32 of hub axle 
20 can be threadedly coupled together. Accordingly, 
when first portion 30 is threadedly coupled to second 
portion 32, first and second portions 30 and 32 act as a 
single axle member of rear hub 18. 
[0028] Referring still to Figures 2-6, hub body 22 ba- 
sically includes an outer tubular portion 50, a tubular in- 
ner sleeve portion 52 and a pair of bearing assemblies 
54 rotatably coupling inner sleeve portion 52 and outer 
tubular portion 50 together in a freely rotatable manner. 
First portion 30 of hub axle 20 is preferably rotatably 
supported within inner sleeve portion 52 within the inte- 
rior passageway of outer tubular portion 50. Hub body 
22 also preferably includes the one way clutch and an 
engagement portion as will be discussed in more detail 
below. 

[0029] Outer tubular portion 50 is a tubular member 
wilh varying internal and external circular cross-sec- 
tions, as best seen in Figures 5 and 6. Moreover, outer 
tubular portion 50 is preferably formed of lightweight, rig- 
id metallic material, such as cast aluminum, titanium, or 
steel. Of course, outer tubular portion 50 could be con- 
structed of any suitable material as nooded and/or de- 
sired. Outer tubular portion 50 includes a pair of annular 
spoke mounting flanges 51 axiafly spaced from each 
other for coupling hub body 22 to the rim of wheel 16 in 
a conventional manner. Spoke mounting flanges 51 ex- 
tend from opposite ends of outer tubular portion 50 and 
are adjacent free ends of outer tubular portion 50. A plu- 
rality of spokes are coupled to mounting flanges 51 to 
secure hub body 22 to wheel 16 in a conventional man- 
ner. 

[0030] Outer tubular portion 50 also preferably in- 
cludes a pair of abutment surfaces or abutment shoul- 
ders 53 facing In opposite directions for securing bear- 
ing assemblies 54 against longitudinal movement (i.e. 
axial) movement towards each other Outer tubular por- 
tion 50 also preferably includes a recess 55 at one end 
and a brake disc mounting portion 57 at the opposite 
end. Recess 55 is preferably a threaded recess with 
clockwise internal threads sized and configured to re- 
ceive a portion of the one-way clutch 28 therein. Brake 
disc mounting portion 57 preferably has a plurality of 
threaded attachment holes for coupling a brake disc (not 
shown) thereto in a conventional manner Of course It 
will be apparent to those skilled in the art from this dis- 
closure that hub 1 8 could be designed for use with con- 
ventional rim brakes as need and/or desired. For exam- 
ple, brake disc mounting portion 57 could be eliminated 
(i.e. the threaded mounting holes could be eliminated 
and the shape of outer tubular portion 50 could be mod- 
ified). 

[0031] Recess 55 is preferably a stepped recess with 
internal threads for receiving part of one-way clutch 28. 
The outer tubular portion is coupled to engagement 
member 26 via one-way clutch 28 in a relativ ly conven- 
tional manner, as will be discussed in more detail below. 
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Thus, engRgement member 26 is preferably freely ro- 
tatable in a first rotational direction relative to outer tu- 
bular portion 50, and engages outer tubular-portion 50 
to rotate with outer tubular portion 50 in the second ro- 

5 tational direction via one-way clutch 28, as will also be 
discussed In more detail below. 
[0032] Bearing assemblies 54 are relatively conven- 
. tional, and basically each include an inner race, a plu- 
rality of bearings or spherical steel balls and an outer 

10 race. Each outer race contacts an internal surface of 
outer tubular portion 50 and an abutment shoulder 53 
of outer tubular portion 50 to secure bearing assemblies 
54 against axial movement, as discussed above. Each 
inner race preferably contacts an external surface of in- 

15 ner sleeve portion 52 such that inner sleeve portion 52 
is freely rotatable relative to outer tubular portion 50. 
[0033] Referrfng still to Figures 2-6, Inner sleeve por- 
tion 52 is preferably an elongated tubular member with 
a step shaped circular cross-section as best seen in Fig- 

£0 ures5 and 6. Additionally, inner sleeve portion 52 is pref- 
erably formed of llghtwieight, rigid metallic material, such 
as cast aluminum, titanium or steel. Of course, inner 
sleeve portion 52 could be constructed of any suitable 
material as needed and/or desired. Inner tubular portion 

25 62 basically includes a supporting section 66, a stepped 
tubular end section 68 or enlarged tubular section) ex- 
tending from supporting section 66 and a through bore 
70 extending through supporting section 66 and 
stepped section 68. 

30 [0034] Supporting section 66 of Inner sleeve portion 
52 has a partially threaded external surface configured 
to support bearing assemblies 54 such that outertubular 
portion 50 is freely rotatable relative to inner sleeve por- 
tion 52, Stepped tubular section 68 is sized and conf ig- 

35 ured to retain one of the bearing assemblies 54 against 
axial movement. Moreover, stepped tubular section 68 
has an external surface configured such that engage- 
ment member 26 is freely rotatable about inner sleeve 
portion 52 and axially retained in recess 55 of hub body 

40 22. More specifically, stepped section 68 preferably has 
an extemal diameter smaller than the internal diameter 
of engagement member 26. Moreover, stepped section 
68 Is sized and configured such that a clutch retaining 
member 69 can be coupled thereto to prevent removal 

45 of one-way clutch 28 from recess 55. 

[0035] Through bore 70 includes a recessed section 
adjacent second portion 32 of hub axle 20 when rear 
hub 18 is assembled. The recessed section of through 
bore 70 allows threaded first end section 34 (with retain- 

50 ing ring 31 mounted thereon) of first portion 30 to be 
retracted within through bore 70 so that hub body 22 can 
be removed from sprocket support member 24. The re- 
cessed section of through bore 70 fomns an internal 
abutment shoulder that prevents removal of first portion 

55 30 with retaining ring 31 . Through bore of inner sleeve 
portion 50 is preferably a cylindrical through bore slightly 
larger than th diameter of first portion 30 of hub axl 
20 such that first portion 30 is freely rotatably and slid- 
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able within through bore 70. Thus threaded first end sec- 
tion 34 of first portion 30 can be retracted into through 
bore 70. 

[0036] Referring now to Figures 2-9, sprocket support 
member 24 will now be discussed in more detail, s 
Sprocket support member 24 is preferably formed as a 
one-piece, unitary member constructed of a substantial- 
ly hard, rigid material. For example, sprocket support 
member 24 can be constructed of a lightweight metallic 
material such as aluminum or titan ium or a slightly heav- io 
ier material such as steel. Sprocket support member 24 
Is a tubular member and basically includes an engage- 
ment portion 70, a sprocket supporting section 72 and 
through bore 74 extending axially therethrough. 
[0037] In the preferred embodiment, sprocket support ^5 
member 24 has seven sprockets 19e non-rotatably 
mounted to the external surface of sprocket support 
member 24. The spacing between sprockets 19e are 
maintained by a plurality of spacers in a conventional 
manner. Of course, it will be apparent to those skilled in 20 
the art from this disclosure that sprocket support mem- 
ber 24 could have more/fewer sprockets 19e mounted 
ther on as needed and/or desired. In any case, sprocket 
support member 24 has at least one sprocket directly or 
indirectly supported thereon. 2s 
[0038] Engagement portion 70 includes an annular 
axially facing surface 76 and a plurality of axially facing 
projections 77 extending from axially facing surface 76. 
Sprocket supporting section 72 includes a plurality of ax- 
ial splines 78 extending around Its periphery for non- 30 
rotatably securing sprockets 19e thereon In a conven- 
tional manner. Each of the splines 78 has an abutment 
stopper 79 extending radially outwardly therefrom. The 
abutment stoppers 79 limit axial movement of the 
sprockets 19e on the external surface of sprocket sup- 35 
port member 24 in a conventional manner. 
[0039] The axially facing annular surface 76 and pro- 
jections 77 together fonm a meshing surface to non-ro- 
tatably engage a meshing surface of hub body 22, as 
discussed in more detail below. More specifically, the 40 
projections 77 and annular axially facing surface 76 are 
sized and configured to non-rotatably engage a mesh- 
ing surface of engagement member 26. The meshing 
surfaces are so dimensioned to overiap in a circumfer- 
ential direction such that axial separation of engage- 45 
ment member 26 and sprocket support member 24 is 
prevented unless relative rotation occurs between 
sprocket support member 24 and engagement member 
26, as also discussed below in more detail. 
[0040] Referring still to Figures 2-9, projections 77 are so 
circumferentially arranged around annular axially facing 
surface 76 and equally spaced from each other. More- 
ov r, each projection 77 is preferably fomied of a first 
angled surface 77a, a second angled surface 77b and 
an axial end surface 77c. The first and second angi d 55 
surfaces 77a and 77b of each projection 77 are circum- 
fer ntially spaced from each other and connected to 
each other by axial end surface 77c. Each axial end sur- 



face 77c is preferably substantially parallel to the annu- 
lar axially facing surface 76. Moreover, each axial end 
surface is preferably axially spaced from axially facing 
surface 76 a distance X of approximately 2.5mm, as 
seen in Figure 19. In other words, projections 77 pref- 
erably have an axial thickness X of approximately 
2.5mm. Accordingly, projections 77 can be considered 
low profile projections. However, despite the so-called 
low profile of projections 77, positive non-rotatable en- 
gagement between engagement member 36 and 
sprocket support member 24 can be obtained. 
[0041] Each projection 77 also preferably includes an 
inner circumferentially extending surface 77d and an 
outer circumferentially extending surface 77e. Inner cir- 
cumferentially extending surface 77d Is preferably sub- 
stantially perpendicular to the axially facing surface 76. 
Outer circumferentially extending surface 77e Is also 
preferably substantially perpendicular to axially facing 
surface 76 but Includes a curved intersection surface 
between axial end surface 77c and outer circumferen- 
tially extending surface 77e. Inner and outer circumfer- 
entially extending surfaces 77d and 77e are preferably 
curved surfaces substantially concentric to each other 
(i.e. parallel cylindrical surfaces). Thus, each projection 
has a radial width S, as seen in Figure 8. 
[0042] The stmcture of the first and second angled 
surfaces 77a and 77b of projections 77 will now be dis- 
cussed in more detail. Preferably, first angled surface 
77a fonns an acute angle A with axial surface 76, as 
seen in Figure 1 9. Moreover, second angled surface 77b 
preferably fomis an obtuse angle B with axial surface 
76, as also seen in Figure 1 9. Moreover, first and second 
angled surfaces 77a and 77b of each projection 77 are 
preferably arranged In the same orientation in the cir- 
cumferential direction around engagement portion 70 of 
sprocket support member 24. In. other words, first an- 
gled surfaces 77a are spaced circumferentially from re- 
spective second angled surface 77b of adjacent projec- 
tions 77. Preferably the acute angle A between each first 
angled surface 77a and axial surface 76 is approximate- 
ly 80 degrees, while the obtuse angle B formed between 
each second angled surface 77b and axial surface 76 
is approximately 150 degrees. Thus, projections 77 ex- 
tend slightly in a circumferential direction. 
[0043] Referring to Figures 2-6 and 10-12, engage- 
ment member 26 will now be discussed In more detail. 
Engagement member 26 is preferably formed as a one- 
piece unitary member constructed of substantially hanii, 
rigid material. For example, Engagement member 26 
can be constructed of a lightweight metallic material 
such as aluminum or titanium or a slightly heavier ma- 
terial such as steel. Engagement member 26 is a tubu la r 
member and basically includes an engagement portion 
80, a tubular portion 82 and a through bore 84. Tubular 
portion 82 extends axially from engagement portion 80 
and fomns part of on -way clutch 28, as discussed in 
more detail below. Through bore 84 is sized and config- 
ured such that inner tubular sleeve portion 52 and first 
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portion 30 of hub axle 20 are freely rotatable therein. 
[0044] Engagement portion 80 basically includes an 
annular axlally facing surface 86 with a plurality of axially 
extending recesses 87 formed therein. Axially facing 
surface 86 and recesses 87 form a meshing surface 
sized and configured to mate with the meshing surface 
formed by projection 77 and axially facing surface 76 of 
sprocket support member 24. More specifically, the 
meshing surfaces (of engagement member 26 and 
sprocket support member 24) are so dimensioned to 
overlap in a circumferential direction such that axial sep- 
aration of engagement member 26 and sprocket sup- 
port member 24 is prevented unless relative rotation oc- 
curs between sprocket support member 24 and engage- 
ment member 26. 

[0045] Recesses 87 are circumferentially arranged 
around annular axially facing surface 86 and equally 
spaced from each other. Moreover, each recess 87 is 
preferably formed of a complementary first angled sur- 
face 87a, a complementary second angled surface 87b 
and a complementary axial end surface 87c. The first 
and second angled surfaces 87a and 87b of each recess 
87 are circumferentially spaced from each other and 
connected to each other by axial end surface 87c. Each 
axial end surface 87c is preferably substantially parallel 
to the annular axially facing surface 86. Moreover, each 
axial end surface 87c is preferably axially spaced from 
axially facing surface 86 a distance Y of approximately 
2.5mm, as seen in Figure 19. In other words, recesses 
87 preferably have an axial depth Y of approximately 
2.5mm. Accordingly, recesses 87can be considered low 
profile recesses. However, despite the so-called low 
profile of projections 77 and recesses 87, positive non- 
rotatable engagement between engagement member 
26 and sprocket support member 24 can be obtained. 
[0046] Each recess 87 also preferably Includes a third 
angled surface 87d extending radially inwardly from 
complementary axial end surface 87c to annular axially 
facing surface 86. In other words, recesses 87 do not 
Include a complementary Inner circumferentially ex- 
tending surface designed to mate with surface 77d of 
projections 77. Moreover, third angled surface 87d ex- 
tends circumferentially between the first and second an- 
gled surfaces 87a and 87b of each recess. Therefore, 
each recess 77 has a maximum radial width T larger 
than radial width S of each projection 77 and a minimum 
radial width substantially equal to the radial width S of 
each projection 77. In other words, each projection 77 
has a substantially constant radial width, while recesses 
87 have a varying radial width due to the structure of the 
third angled surfaces 87d. 

[0047] Third angled surfaces 87d act as ramp surfac- 
es (I.e. inclined planes) for guiding projections 77 when 
sprocket support member 24 is moved in a transverse 
direction relative to hub body 22. However, recesses 87 
have substantially an identical cross section in the cir- 
cumferential direction to the cross section of projections 
77 in the circumferential direction as seen in Figure 19. 
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Therefore, engagement member 26 and sprocket sup- 
port member 24 rotate together In either direction when 
projections 77 are completely received in recesses 87 
(provided axial separation is limited), as discussed In 

5 more detail below. 

[0048] In the illustrated embodiment, axial surface 86 
and recesses 87 can be considered a first meshing sur- 
face, while axial surface 76 and projections 77 can be 
considered a second meshing surface. In other words, 

10 engagement member 26 has a first meshing surface 
facing in a first axial direction, and sprocket support 
member 24 has a second meshing surface facing in a 
second axial direction opposite the first axial direction. 
[0049] Referring to Figures 7-1 2, the first and second 

15 angled surfaces 87a and 87b of recesses 87 are com- 
plementary to first and second angled surfaces 77a and 
77b of projections 77 as mentioned above. Additionally, 
first angled surfaces 77a and 87a are Inverted opposite 
surfaces, while second angled surfaces 77b and 87b are 

20 also inverted opposite surfaces, as discussed above. 
Moreover, the acute angled surfaces 77a and 87a are 
preferably arranged In a first circumferential orientation. 
In other words, angled surfaces 87a are arranged on a 
clockwise side of recesses 87 as seen in Figure 12, 

25 while angled surfaces 77a are arranged on a counter- 
clockwise side of projections 77 as seen in Figure 8. 
However, Figures 8 and 1 2 are opposite end elevational 
views of sprocket support member 24 and engagement 
member 26, respectively. Thus, angled surfaces 77a 

30 and 87a contact each other when sprocket support 
member 24 is engaged with engagement member 26. 
[0050] Refernng to Figures 13-18, when sprocket 
support member is rotated In a positive direction (i.e. 
clockwise direction) relative to recesses 87, a tight con- 

35 nection in the clockwise direction can be obtained as 
seen in Figures 17 and 18. This clockwise direction can 
be considered a positive rotational direction of sprocket 
support member relative to hub body 22 (i.e. positive 
rotation of drive train 19). One way clutch 28 is oriented 

40 such that when engagement member 26 is rotated in 
the positive direction, outer tubular portion 50 of hub 
body 22 will also be rotated in the positive direction. On 
the other hand, if sprocket support member 24 is rotated 
in the negative direction (i.e. counterclockwise direction) 

45 as viewed in Figures 17 and 18, engagement member 
26 will be freely rotatable In the negative direction rela- 
tive to outertubular portion 50. Thus, engagementmem- 
ber 26 will also rotate with sprocket support member In 
the negative direction. 

50 [0051] One-way clutch 28 is relatively conventional 
and includes a pawl spring and three pawls (not shown) 
located 120*^ apart from each other on the pawl spring. 
One-way clutch 28 also Includes portions of hub body 
22 and engagement member 26. In particular, one-way 

55 clutch 28 includes an annular groove and three pawl 
seats of engagement member 26 and ratchet teeth of 
an outer tubular member 82. Out r tubular nriember 82 
is threadedly coupled within recess 55 of outer tubular 
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member 50 of hub body 22. The pawl spring is located 
within groove for securing the pawls in the pawl seats 
in a conventional manner. The pawls normally engage 
the ratchet teeth such that hub body 22 can rotate in one 
direction about the longitudinal axis but cannot rotate In 
the other direction in a conventional manner. 
[0052] Assembly and operation of rear hub 1 8 will now 
be discussed in more detail. Hub body 22 is basically 
assembled with first portion 30 of hub axle 20 rotatably 
received therein, as seen in Figure 2. Sprocket support 
member 24 is basically assembled with second portion 
32 of hub axle 20. First portion 30 is then threadedly 
coupled to second portion 32 of hub axle 20 to non ro- 
tatably couple sprocket support member to engagement 
member 26 of hub body 22. Rear hub is then mounted 
to rear fork 15. Specifically, nut 41 is tightened and quick 
release 37 Is closed to fixedly couple rear hub 1 8 to rear 
fork 15. 

[0053] When rear hub 18 is installed on rear fork 15 
of the bicycle 1 0, no axial space is provided between 
sprocket support member 24 and engagement member 
26. Therefore, sprocket support member 24 and en- 
gagement member 26 will rotate together when hub 1 8 
is Installed on rear fork 15. In other words, engagement 
member 26 and sprocket support member24 will remain 
In tight engagement with each other. However, If axial 
space Is provided, second angled surfaces 77b and 87b, 
third angled surface 87d can act as ramp surfaces for 
disengaging sprocket support member 24 from engage- 
ment member 26. However, sprocket support member 
24 will not axial separate from engagement member 26 
unless relative rotation occurs because of the acute an- 
gled surfaces 77a and 87a. Accordingly, when axial 
space Is provided between rear fork 15 (when quick re- 
lease 27 is released), hub body 22can be moved in a 
transverse direction. The angled surfaces 77b. 87b and 
87d wiirthen cause the sprocket support member 24 to 
rotate relative to engagement member 26 such that hub 
body 22 can be removed from rear fork 15 without re- 
moving sprocket support member 24 from rear fork 15, 
as best seen in Figure 4. These surfaces also act as 
ramp surfaces when hub body 22 is reinstalled as seen 
in Figure 3. 

[0054] The terms of degree such as "substantially", 
"about" and "approximately" as used herein mean a rea- 
sonable amount of deviation of the modified term such 
that the end result is not significantly changed. These 
terms should be construed as including a deviation of ± 
5% of the modified temn if this would not negate the 
meaning of the word it modifies. 

[0055] While only selected embodiments have been 
chosen to illustrate the present invention, it will be ap- 
parent to those skilled in the art from this disclosure that 
various changes and modifications can be made herein 
without departing from the scope of the invention as de- 
fin d in the appended claims. Furthermore, the forego- 
ing description of the embodiments according to the 
present invention are provided for illustration only, and 



not for the purpose of limiting the invention as defined 
by the appended claims and their equivalents. 
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1 . A bicycle hub comprising: 
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a hub axle (20) having a first portion (30) and a 
second portion (32) releasably coupled to said 
first portion (30); 

a hub body (22) having an outer tubular portion 
(50), a first engagement portion (80) coupled to 
said outer tubular portion (50) and an interior 
passageway with said first portion (30) of said 
hub axle (20) being rotatably supported therein, 
said first engagement portion (80) formed with 
a first meshing surface; and 

a sprocket support member (24) mounted on 
said second portion (32) of said hub axle (20), 
said sprocket support member (24) having a 
second engagement portion (70) fomried with a 
second meshing surface non-rotatably en- 
gaged with said first meshing surface, said first 
and second meshing surfaces being so dimen- 
sioned to overlap to prevent axial separation 
without relative rotation occouring between 
said first and second engagement portions (80, 
70), 

The bicycle hub according to claim 1, wherein one 
of said first and second meshing surfaces includes 
a plurality of circumferentially arranged projections 
(77) extending axially from afirst annular axially fac- 
ing surface (76) and the other of said first and sec- 
ond meshing surfaces Includes a plurality of circum- 
ferentially an-anged mating recesses (87) formed In 
a second annular axially facing surface (86). 

The bicycle hub according to claim 2, wherein each 
of said recesses (87) has an axial depth (Y) sub- 
stantially equal to an axial thickness (X) of each of 
said projections (77). 

The bicycle hub according to claim 3, wherein said 
axial thickness (X) of each of said projections (77) 
is about 2.5 mm. 

The bicycle hub according to claim 2, wherein each 
of said recesses (87) has a maximum radial width 
(T) larger than a radial width (S) of each of said pro- 
jections (77) and a minimum radial width substan- 
tially equal to said radial width (S) of each of said 
projections (77). 



6. The bicycle hub according to claim 2, wherein said 
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second meshing surface is fonned of said first an- 
nular axially facing surface (76) with said plurality 
of drcumf rentially an'anged projections (77) ex- 
tending therefrom and said first meshing surfac Is 
formed of said second annular axially facing surface 
(86) with said plurality of circumferentlally arranged 
recesses (87) formed therein. 

7. The bicycle hub according to claim 2, wherein each 
of said projections (77) includes a first angled sur- 
face (77a), a second angled surface (77b) circum- 
ferentlally spaced from said first angled surface 
(77a) and an axial end surface (77c) connecting 
said first and second angled surfaces (77a, 77b). 

8. The bicycle hub according to claim 7. wherein said 
axial end surfaces (77c) are substantially parallel to 
said first annular axially facing surface (76). 

9. The bicycle hub according to claim 7, wherein each 
of said recesses (87) has a complementary first an- 
gled surface (87a). a complementary second an- 
gled surface (87b) and a complementary axial end 
surface (87c) connecting said complementary first 
and second angled surfaces (87a, 87b). 

10. The bicycle hub according to claim 9, wherein each 
of said projections (77) Includes an inner circumfer- 
entlally extending surface (77d) substantially per- 
pendicularto said first annular axlatty facing surface 
(76). 

11. The bicycle hub according to claim 10, wherein 
each of said recesses (87) includes a third angled 
surface (87d) extending radially inwardly from said 
complementary axial end surface (87c) to said sec- 
ond annular axially facing surface (86). 

12. The bicycle hub according to claim 9, wherein each 
of said recesses (87) includes a third angled surface 
(B7d) extending radially inwardly from said comple- 
mentary axial end surface (87c) to said second an- 
nular axially facing surface (66). 

13. The bicycle hub according to claim 9, wherein one 
of said first and second angled surfaces (77a, 77b) 
forms an acute angle (A) with said first annular ax- 
ially facing surface (76). 

1 4. The bicycle hub according to claim 1 3, wherein said 
acute angle (A) is approximately 80° . 

15. The bicycle hub according to claim 13, wherein the 
other of said first and second angled surfaces (77a, 
77b) forms an obtuse angle (B) with said first annu- 
lar axially facing surface (76). 

16. The bicycle hub according to claim 1 5, wherein said 
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obtuse angle (B) is approximately 150*. 

17. The bicycle hub according to claim 15, wherein 
each of said projections (77) includes an inner clr- 

5 cumferentially extending surface (77d) substantial- 
ly perpendicular to said first annular axially facing 
surface (76). 

18. The bicycle hub according to claim 17, wherein 
10 each of said recesses (87) includes a third angled 

surface (87d) extending radially inwardly from said 
complementary axial end surface (87c) to said sec- 
ond annular axially facing surface (86). 

15 19. The bicycle hub according to claim 1 8, wherein said 
axial end surfaces (77c) of said projections (77) and 
said complementary axial end surfaces (87c) are 
substantially parallel to said first and second annu- 
lar axially facing surfaces (76, 86). 

20 

20. The bicycle hub according to any one of the claims 
1 to 19, wherein said first portion (30) of said hub 
axle (20) is threadedly coupled to said second por- 
tion (32) of said hub axle (20). 

25 

21. The bicycle hub according to any one of the claims 
1 to 20, wherein said sprocket support member (24) 
is freely rotatably mounted on said second portion 
(32) of said hub axle (20). 

30 

22. The bicycle hub according to any one of the claims 
1 to 21 , wherein said hub body (22) includes a one- 
way clutch (28) coupling said first engagement por- 
tion to said outer tubular portion (50) to form a.free- 

35 wheel. 

23. The bicycle hub according to any one of the claims 
1 to 22, wherein said hub body (22) includes a tu- 
bular inner sleeve portion (52) rotatably coupled on 

40 said first portion (30) of said hub axle (20). 

24. The bicycle hub according to claim 23, wherein said 
inner sleeve portion (52) includes an Internal en- 
larged section at a free end of said Inner sleeve por- 

45 tion (52) to form an Internal abutment shoulder. 

25. The bicycle hub according to claim 24, wherein said 
first portion (30) of said hub axle (20) includes a re- 
taining ring (31 ) arranged thereon to prevent remov- 

50 al of said first portion (30) of said hub axle (20) from 
said inner sleeve portion (52). 

26. The bicycle hub according to any one of the claims 
1 to 24, wherein said first portion (30) of said hub 

55 axle (20) includes a retaining ring (31) releasably 
mount d thereon to retain said first portion (30) of 
said hub axle (20) In said hub body (22). 
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ond engagement portions. 
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